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a grid pattern that leaves the contents visible and at the same time guards
against flying glass should the vessel collapse. Various plastic (e.g.,
polycarbonate) desiccators now on the market reduce the implosion
hazard and may be preferable.

COLD TRAPS

Cold traps should be of sufficient size and low enough temperature to
collect all condensable vapors present in a vacuum system and should be
interposed between the system and the vacuum pump. They should be
checked frequently to guard against their becoming plugged by the
freezing of material collected in them.

The common practice of using acetone-dry ice as a coolant should be
avoided. Isopropanol or ethanol work as well as acetone and are cheaper,
less toxic, less flammable, and less prone to foam on addition of small
particles of dry ice. Dry ice and liquefied gases used in refrigerant baths
should always be open to the atmosphere; they should never be used in
closed systems where they could develop uncontrolled and dangerously
high pressures.

After completion of an operation in which a cold trap has been used, the
system should be vented. This venting is important because volatile
substances that have collected in the trap may vaporize when the coolant
has evaporated and cause a pressure buildup that could blow the apparatus
apart. In addition, the oil from some pumps can be sucked back into the
system.

Extreme caution should be exercised in using liquid nitrogen as a
coolant for a cold trap. If such a system is opened while the cooling bath is
still in contact with the trap, oxygen may condense from the atmosphere,
which, if the trap contains organic material, will create a highly explosive
mixture. Thus, a system that is connected to a liquid nitrogen trap should
not be opened to the atmosphere until the trap has been removed. Also, if
the system is closed after even a brief exposure to the atmosphere, some
oxygen (or argon) may have already condensed. Then, when the liquid
nitrogen bath is removed or when it evaporates, the condensed gases will
vaporize with attendant pressure buildup and potential blowup.

ASSEMBLY OF VACUUM APPARATUS

Vacuum apparatus should be assembled so as to avoid strain. This requires
that joints be assembled in a way that allows various sections of the
apparatus to be moved if necessary without transmitting strain to the